The SCORTEN, calculated within 24 hours of admission, is a severity-of-illness score validated for toxic epidermal necrolysis and Stevens-Johnson syndrome. Our purpose was to assess the performance of successive SCORTEN during the first 5 days of hospitalization and to determine the influence of admission delay. Charts of 144 patients aged 46.8 years (719.7), admitted to our department (1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003) with Stevens-Johnson syndrome or toxic epidermal necrolysis, were reviewed. Successive SCORTEN were compared between deceased patients (n ¼ 28, 19.4%) and survivors (n ¼ 116). The performance of the score (calibration, discrimination) was assessed on days 1-5. All seven SCORTEN variables, on days 1-5, were associated with a higher mortality rate. The SCORTEN rose slightly during hospitalization, with a significant difference between days 1 and 4 (o0.05). Performance of the SCORTEN was good on each day, but slightly better on day 3. The areas under the receiver-operating characteristic curves were above 80%. The admission delay did not differ between deceased patients and survivors. Delay-adjusted SCORTEN was close to the crude SCORTEN. The SCORTEN performance during the first 5 days of hospitalization was excellent, and at its best on day 3. We recommend to compute again the SCORTEN on day 3. The admission delay did not influence prognosis or SCORTEN.
INTRODUCTION
Toxic epidermal necrolysis (TEN) and Stevens-Johnson syndrome (SJS) are rare -1.5-2 new cases per million population per year -drug-related, acute skin reactions (Roujeau and Stern, 1994) . The overall mortality is 20-30%.
SJS and TEN are closely related diseases, characterized by sudden apoptosis of keratinocytes leading to mucous membrane erosions and epidermal detachment. Within this spectrum of epidermal necrolysis, detachment of less than 10% of the total body surface area defines SJS; when superior to 30%, it defines TEN, while intermediate cases are called SJS/TEN overlap (Bastuji-Garin et al., 1993) .
The SCORTEN is a SJS/TEN-specific severity-of-illness score based on a minimal set of well-defined variables (Bastuji-Garin et al., 2000) , evaluated during the 24 hours after patient admission to hospital. As shown in Table 1 , seven predictive factors were identified and allotted equal weighting in the score, so that the SCORTEN ranged from 0 (no factor present) to 7 (all factors present). The score was validated and is currently used by several teams (Campione et al., 2003; Trent et al., 2003; Brown et al., 2004; Trent et al., 2004) .
The clinicians' experience suggests that, in a majority of patients, the disease progresses during a few days following admission, which could result in an increase in the SCORTEN. The purpose of this study was to assess the predictive value of the same score when performed later during hospitalization. We also analyzed the influence of admission delay on the mortality.
RESULTS

Study population
The database included 144 patients, 74 were males (51.4%), the mean age was 46.8 (19.7). The median (interquartile range) admission delay was 4.5 days (3-7). In total, 72% of these patients (ie 104) had been included in the two databases used for the initial SCORTEN development and assessment. In all, 28 patients died, the mortality rate at discharge from hospital was 19.4% (95% confidence interval 13.0-25.9).
Mortality according to the day 1 SCORTEN Figure 1 shows the cumulative proportions of survivors according to the day 1 SCORTEN level; logrank analysis evidenced a highly significant difference between survival curves (Po0.0001). The estimated probability of 60-day survival ranged from 0.94 (0.03) for a score below 2 to 0.17 (0.15) for a score of 5 or higher.
Evolution of SCORTEN over time
For the majority (90) of the 144 patients included in this study, the computed SCORTEN did vary during the first 5 days of hospitalization. Friedman's test evidenced an overall significant difference between scores (P ¼ 0.001), which was related to a significant increase between days 1 and 4 (P ¼ 0.05, Dunn's multiple comparisons test) ( Table 2 ). This increase was not related to the progression of any specific item (data not shown). In multivariate analyses, on whichever day collected, from day 1 to day 5 of hospitalization, all seven SCORTEN variables were independently associated with a greater risk of death (data not shown). The SCORTEN itself was associated with a greater risk of death on each of the first 5 days of hospitalization.
Assessment of successive SCORTEN performance
Calibration and discrimination of the successive SCORTEN were excellent. The high P-value of the Hosmer-Lemeshow statistic indicated an excellent agreement (calibration) between the observed and expected numbers of deaths (all P-values 40.30; Table 3 ). The overall agreement between the expected and observed numbers of deceased patients was the highest on day 3. On days 1 and 2, SCORTEN tended to underestimate the mortality for patients with a low SCORTEN (0-1), while on day 5 it tended to overestimate the mortality rate for patients with a SCORTEN of 1 or 2. The discriminatory power of the score was excellent: all the areas under receiver operating characteristic (ROC) curve were above 80% (Table 3) .
Highest SCORTEN value
The highest SCORTEN value obtained during the first 5 days of hospitalization was dramatically associated to the mortality. The hospital mortality was 0% (95% confidence interval 0-8.2) when the highest SCORTEN was 0 or 1; 6.7% (1.4-18.3) when it reached 2; 23.8% (8.2-47.2) when it reached 3; 35.3% (14.2-61.7) when it reached 4; and 77.8% (52.4-93.6) when it reached or exceeded 5.
Influence of admission delay on the clinical evolution
The admission delay did not differ between deceased patients and survivors: 80% of the survivors and 86% of the deceased had an admission delay lower than or equal to 7 days, with a mean admission delay of 5.2 days (73.2) among survivors versus 5.7 days (75.0) among deceased patients (P ¼ 0.8). The SCORTEN adjusted for the delay was similar to the crude SCORTEN, whether the delay was considered as a quantitative value or dichotomized according to the median value, or quartiles. In all cases, the SCORTEN adjusted on the delay retained the same predictive value as the SCORTEN itself.
DISCUSSION
This study established an additional validation of the SCORTEN. On each of the first 5 days of hospitalization, the formally tested calibration demonstrated an excellent agreement between expected and observed numbers of deaths. The discriminatory power was also excellent, with receiver operating characteristic areas all above 80%. This study showed that, although SCORTEN varies during the first 5 days of hospitalization, the score's validity is not altered. SCORTEN retains its predictive power on whichever day of hospitalization it is calculated, even in the case of late deaths (after more than 15 days of hospitalization). Another purpose of this study was to determine the influence of admission delay. This study brought to light the fact that the admission delay does not affect significantly prognosis nor SCORTEN's value.
SJS and TEN are acute, potentially life-threatening conditions. The overall mortality rate observed in our series (19.4%) was consistent with those previously reported. The low incidence rates of TEN and SJS (around 1.5 and 2 cases per million population per year) do not allow the collection of very large databases. To obtain sufficient numbers and Malignancy: evolving cancer and haematological malignancies. SCORTEN represents the number of abnormal variables among the seven independent prognosis factors (a weight of 1 was assigned to each independent variable). proceed with the analysis, we included 144 patients over a long time period: from January 1993 to October 2003. Thus, two-thirds of the patients had been included in our previous study (1993) (1994) (1995) (1996) (1997) (1998) . The therapeutic management of patients did not change during this period, nor did the mortality rates.
We looked at the first 5 days of hospitalization, to check if an early reassessment of the SCORTEN would improve the disease outcome prediction. It was the shortest length of stay in patients with ''benign'' disease, and most patients reached the peak of their disease during the first 5 days of their hospitalization. Similarly, in acute pancreatitis, several severity-of-illness scores have been developed with a day 1 and day 3 score assessment (Larvin and McMahon, 1989) .
The score performance was excellent from days 1 to 5, and SCORTEN's discriminatory power seemed to improve over time. The overall agreement between the expected and observed numbers of deceased patients was the highest on days 2 and 3 of hospitalization. On the other hand, the S Guégan et al.
Toxic Epidermal Necrolysis' Prognosis Over Time agreement inside each SCORTEN category was the most discriminating on day 3 of hospitalization: the SCORTEN predicted most accurately the mortality rate when calculated on that day. In cases of patients with a low SCORTEN (0-1), on days 1 and 2, the expected number of deaths was slightly lower than what was observed; on days 4 and 5, it was slightly higher. In cases of patients with a high SCORTEN (3-7), there was a high correlation between the expected and observed numbers of death from days 1-5. The highest SCORTEN computed from days 1-5 predicted the probability of death even more accurately than the day 1 SCORTEN. The fact that admission delay did not affect prognosis significantly could be explained by an earlier admission of the severest cases: among the patients, there may be rapid and slow progressors with different mortality rates, a hypothesis that would deserve further investigation.
The development of a reliable score allowing to predict disease outcome in TEN patients has proven useful. The probability of hospital mortality is an objective assessment that can help clinicians when discussing patients' prognosis with family members or medical staff. It has been argued that the SCORTEN, developed in France, may not be applicable to populations in other countries. A recent American study retrospectively analyzed 24 patients with TEN and showed that the SCORTEN can accurately predict mortality in patients receiving supportive intensive care outside Europe (Trent et al., 2004) .
In addition, evaluation of new treaments is more reliable if investigators are able to rate the patients' severity-of-illness. SCORTEN has thus been used by several teams in various trials, trying to assess the efficacy of intravenous immunoglobulin for the treatment of TEN (Bachot et al., 2003; Campione et al., 2003; Trent et al., 2003; Brown et al., 2004) .
Our study demonstrates that, although SCORTEN varies during hospitalization, its performance is excellent, with a predictive value at its best on day 3. We therefore recommend to recompute SCORTEN on day 3 of hospitalization. Both day 1 and 3 SCORTEN's evaluations are helpful nowadays to sharpen prognostic estimation when merely symptomatic measures can be proposed in epidermal necrolysis management. Nevertheless, assessing patients' prognosis is most relevant at the very beginning of a disease's course, especially when a specific therapy is instituted. When this be the case for epidermal necrolysis, the day 1 SCORTEN will then be the most useful for evaluating the potential benefit of that treatment.
MATERIALS AND METHODS
Patients
Medical charts of all consecutive patients admitted to the dermatology intensive care unit at Henri Mondor hospital from January 1993 to October 2003 were retrospectively reviewed. Patients were eligible if the discharge diagnosis was SJS (n ¼ 55; deceased ¼ 5.5%), SJS/TEN overlap (n ¼ 50; deceased ¼ 18%), or TEN (n ¼ 39; deceased ¼ 41%) (Bastuji-Garin et al., 1993) . The diagnosis was confirmed by skin biopsy showing full thickness necrosis of the epidermis and a negative direct immunofluorescence test. In all, 51 patients who participated in therapeutic trials of thalidomide (n ¼ 15) (Wolkenstein et al., 1998) or intravenous immunoglobulin (n ¼ 36) (Bachot et al., 2003) were not included. Therefore, the present study included only patients who were managed according to our usual procedures (Roujeau and Stern, 1994) and did not receive any ''specific'' treatment such as corticosteroids, intravenous immunoglobulin, or immunosuppressive therapy. The medical ethical committee of the University of Paris XII approved all described studies.
Clinical and biological data
The seven SCORTEN variables (Table 1) collected from day 1 (admission day) to day 5 were extracted from medical charts (BastujiGarin et al., 2000) . The SCORTEN was then calculated on each of the first 5 days of hospitalization for each patient.
Admission delay was defined as the delay between the onset of the disease (probable index day) and the admission day. The probable index day was determined by the first involvement of skin or mucous membranes not explained by other conditions and followed within 3 days by a definite sign (erosions or blisters), as defined previously (Roujeau et al., 1995) .
Analyses
The end point was the outcome at hospital discharge. The probability of hospital mortality over time was analyzed (Kaplan and Meier, 1958) . Survival curves according to the day 1 SCORTEN were compared by using the log-rank test.
The successive SCORTEN were compared by using a nonparametric analysis of variance for repeated measures (Friedman's test); in case of significant variations, Dunn's multiple comparisons test was performed.
SCORTEN variables, as well as the SCORTEN itself, were compared between patients who died during hospitalization and survivors by logistic regression models. Odds ratios were estimated with their 95% confidence intervals (95% confidence interval).
The performance of the successive SCORTEN was assessed from day 1 to 5. The expected mortality rate predicted by the SCORTEN was calculated using the formula: P (death) ¼ e logit /1 þ e logit where logit ¼ À4.448 þ 1.237(SCORTEN) (Bastuji-Garin et al., 2000) . Calibration, that is, correspondence between the estimated probabilities of mortality produced by the model and the actual mortality, was evaluated (Lemeshow and Hosmer, 1982) . The discriminatory power was evaluated by using nonparametric receiver operating characteristic analyses (Hanley and McNeil, 1982) . We also evaluated the mortality rates (and 95% confidence interval) according to the highest SCORTEN value during the first 5 days of hospitalization.
In order to analyze the potential influence of admission delay on mortality, we compared admission delays between deceased patients and survivors; the day 1 SCORTEN was then adjusted for this delay in a logistic regression model.
Quantitative variables were reported as mean71 standard deviation, except when otherwise indicated; categorical variables were reported as number (percentages).
Data were analyzed using the Stata Statistical software (StataCorp 2003, Release 8.0, College Station, TX) .
